Transport of 5,5-diphenylbarbituric acid and its precursors and their effect on P-gp, MRP2 and CYP3A4 in Caco-2 and LS180 cells.
To examine the transport of 5,5-diphenylbarbituric acid sodium (T2007) and its mono- (MMMDPB) and di- (T2000) methoxymethylated precursors and their inducibility potential in Caco-2 and LS180 cells. Transport studies of T2000, MMMDPB and T2007 in Caco-2 cells were performed in Transwells. P-gp and CYP3A4 activities were assayed by [(3)H]digoxin and rhodamine 123 cellular retention and testosterone 6β-hydroxylation, respectively. Expressions of PXR, VDR and CAR mRNA and CYP3A4, MDR1/P-gp and MRP2 mRNA and protein were determined by qPCR and Western blotting, respectively. PXR siRNA was used to assess the involvement of PXR. The P(app(A→B))s and P(app(B→A))s of T2000, MMMDPB and T2007 were similar (30-35×10(-6)cm/s) in Caco-2 cells. Treatment for 3 days with T2000 (15μM), MMMDPB (70μM) and T2007 (300μM) generally furnished a greater induction in LS180 cells over the Caco-2 cells due to the higher, natural abundance of PXR. Changes in expression were confined mostly to MDR1 and CYP3A4: in LS180 cells, treatment for 3 days increased MDR1 and CYP3A4 but not MRP2 mRNA, and elevated P-gp and CYP3A4 protein expression that led to decreased cellular accumulation of [(3)H]digoxin and rhodamine 123, and enhanced testosterone 6β-hydroxylase activity towards T2007, respectively. The silencing of PXR by PXR siRNA in LS180 cells significantly attenuated the induction of MDR1 and CYP3A4. T2000, MMMDPB, and T2007 exhibited high permeabilities but are not P-gp substrates. T2007 and its analogs upregulated CYP3A4 and MDR1 modestly via the PXR.